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Abstract of JP2000305016 

PROBLEM TO BE SOLVED: To have 
satisfactory performance and a high variable 
power ratio over all zoom areas and all object 
distance ranges by composing a zoom lens of 
plural lens groups and making the focal length of 
a lens or the like satisfy specified formulas. 
SOLUTION: This lens has a first lens group L1 
having a positive refracting power, a second lens 
group L2 having a negative refracting power, a 
third lens group L3 having a positive refracting 
power and a fourth lens group L4 having a 
positive refracting power successively from the 
side of an object. The first lens group L1 is 
composed of a 1 1th lens having a negative 
refracting power, a 12th lens having a positive 
refracting power and 13th lens having a positive 
refracting power from the object side and the 
second lens group L2 is composed of three 
negative lenses and one positive lenses. When 
the focal length of the 12th lens is defined as f12, 
a focal length at the telescopic end of all systems 
is defined as Ft, the Abbe number of the 12th 
lens is defined as &nu 12 and the focal length of 
an i-th lens group is defined as Fi, the conditions 
of 0.95<f12/Ft<1.5, 75.0<&nu 12 and 
150<F3/F4<4.00 are satisfied. 
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[lf*«l] »*ffllJ:9IIBK:jE«)JB*f*Sr*i-5*l 
uvX»» A<OlSf^l:ft5^2 uvXS¥, jE©ffl*f 

u>XW4ltaW»&Biiill^0>X--5 >?\±&VX® 

tew\z&yt<n®.mzm< z. ? fern 1 l^x 

»tt^{B0J:t)^wa*T*S:Wi-5^1 1 ^Xi, IE 70 
caffiiJW-SrWi-Sfgl 2 i^vX, jE<r>m9it)& : tf-$-Zf& 

£ ltScWjEUVXiflfc*), fltSR 1 2 Ul'XWjfcjSU©* ' 
3rf 1 2, ^<OWtMKismi!kAmmi:F t, 0EfR 
1 2 1/yX©7yifSrv 12, li 
Bt£F iitfctf 

0. 9 5 < f 1 2/F t < 1 . 5 
7 5. 0 < v 1 2 

1. 5 0<F3/F4<4. 0 0 

©X-Ai/yX„ 
[|f*«2] Wffilg3UVX»l4^ft!l±!9)ll^U 
yX, jEu-^XJ;«3^5r ti1Sti:t5ll*9l«)J 
77^ — X?.^^<£>X — A U-i^X,, 

^ 1 Xli 2 <D V 77*-*^roX-ivyX„ 

[§t#>S4] ^*OJEAiB^*3»tS«RjSiBaitSrFw, 
l£A*»Hi3»t-B»3 l/VXStf4 UVX||iro»SjS iO 

[&1] 

0. 8 0<D4wW (FwX Ft) < 1 . 20 
5. 50<l F1/F2 l<6. 50 
-0. 48<F2/V (FwXF t) <-0. 38 

3<DV 77*— 2>X&,<DX— J* U^X„ 

[00 0 1] 40 

(^V"} — 7*— X7*5S) CDX-AU-VXdligU *S2 
ffi (CCD) k<Dr$\z&ftffizfV XA/JSA5.fc?ftftV N 

m# y 77^- X7^.^x— a u-vxtwH-r-5 1 <s>t$> 

So 

[0002] 50 
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flstw#v \ SMft/1 wX-aw ^Xtfj/MHfc I- t> A ^ b 
U^X£;gcDMii^fc^t&3£g<7>hSHfc, u-^X1f^<o|B5 

^WUVX»Sr»»SHJ:T7*— X7*£*r5, Mil !> T 
7^ X7^5^<7>X — Ai^yXj>ft ^ixTV^Sc 

[0003] — aaicy 77*- x?^s;<ox— ^i/yx 

ft, mi u^XWfc^$*T7*-#;x«:4T5X— A 
u vXdifc^T, £ 1 u-^XpcoW^tf 5 ^;* < * •? , 
f>XS4fl:©/«a!^i:45. X&mmt. 

[0004] r<Di 5Xij)T7'^-— X7^.^;wx— au^ 

XtfS, ^IJ^«^MqZ6-5 1 1 9 9#4**U #58^6- 
3 3 7 3 5 3-5g-<£$g, HI¥6-3 4 7 6 9 7-5-4fc*L 
4^0177— 1 9 9 0 6 9#4fc«L #^¥7-2 7 0 6 8 
4*^S*. «fll¥7-3 1 8 8 0 4-§-^?&, teH!^- 
2 8 1 3 9 0#2t$8, #18^9-2 8 1 3 9 1 ^$S, 
#51^9-3 0 4 6 9 8-S^^T?ffi3g$nTV^ 0 
[0 0 0 5] 

[*W*««BfebJ:5 — j&t'X-AU>Xiz: 

^Xi¥tcJ;5Eaaf-&-*H2: (-£•«) iH, gffiiyr^^- 
-X? *Jn£.<nJji>m L-TV 
[0 0 0 6] *ft»Ufc#4!«-e«3fc£ft-CV*SX— 

>x-ei4 3 &#8?x y xa Lfcsv v< y 9 -7*— 

X? * LT f4 v ^ tf* x ^ t^>^i&^J fiv *T ti h &mt£ 

[0007] *&m\-i. eLftmmyy x^tf^***^ 

^X-AuvXg|$<D{fcS£ §#)<!: Ufc3t*lg^*SA5« 
W^-y^-7^--X7^S:^U, ±X— ^frSggt 

iSv^ffiftfcSr^o y 77t- X7^.S;<7?X- A 
Xro«{fcSrglHji:i-3 0 

[0 0 0 8] 

[WBSrSBfei-**:**?**] 1 <o&m<D 3 77 

Xffif, IEWffiSTX7S:*i-Sm3 W>-X», ^LTjEcDS 
t(T7J$:*i--5m4 u-^XPSt^U S*2UyX»tS 
|4i'yXSm< it>^Eb$-e:TX-5^iXS:tf 5 
ittfw, u^X»Sr^»S-tir-C7d— XJi^v^ 

5rffV\ ^4 u^X»ttl£A«B*»feBia*~^>X— 5 
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3 

1 i uyXt, jE(om^ftl^-r^l 2 u^X, IEO 

(i3tfe:<7?Au^Xt lftwluvXi Sf 12 

u^X<o«LftEggt£ f 1 2. £*«>aiMH::*5tt3*KJ* 
EgglSrF t » &fgl 2 uyX©7y«»S:v 12, |i 

0. 9 5< f 1 2/F t < 1. 5- (1) 
75.0<vl2 — (2) 

1. 50<F3/F4<4. OO - (3) 

[00 0 9] 

i&m<z>mi&<Difm] mi. 04, 07, eiio»±#$§ 

^iteij 1 £>j£:ft48. MSffiw^4x^lllT-foSo El 5, 111 

KiftasH-e**. as, Bi 9 itt&W(om.m-t-zmmm 
mm 3 wje^ffi, aJtffi^«xaiat:-fc5c, an, b 

[0010] Elf L 1 JilEOffitfT^COlg 1 P. L 2 fcfcft 
<£>Bifr73<7)f&2S^ L3l4jE<E>JB£r2>«OS5 38^ L 4 14 
IEW®Sf7j(0^4i|-efo5„ SPJiBSPg* 9 
3»L 3©M*»::e*L-CV*S. ft 9 S P ttgffipi::#^ 

7i-X7 , l/- h^^/l^-fe^Xy XA^WX/? 
[0011] *|*M0Bf^rilKA»*»fcSE8*J~«>«« 
JS»i»-ett:£SB) Sr**fl!lKia«©*U»Sr*b-oo»» 

[0012] nu»«>— wxtt^aw (^mmmmx- 

a^stSrSUBLTV^. RIBIIw7r-rSll4W«33li»«? 

ess* mfcx-hz* 

[0 0 13] *3MS»«fc:|8V*Ttt*U»fc»»S*T 

tt^4 a , 4 b Jr^-Ti 5 fcJEAifiW»feBiS*~«>»» 

-Ci^„ mirJ:!>JIS3»fc*4Wtfl5gSM«)*aa*Jffl 
SrElij, uvX^ftcoS^tSr^mW^^bT^So 

[0014] *sat»tt»c*iv^T. «*r*ajs*fc*sv^ 



(3) &ffi 2000-305016 

4 

[0015] S7c, *MffifcmX'\*%2 l^Xi¥K v £ 

A**»feaa«fc*»tfr-t«)*0*/j 2aH*« (02 = 

-1) *a*.5J:5fc»»S*T*ajffiFltis#b*T,5J: 
u^X»fc«^«Kfl:|*©tlU*«:»< ± SicfHttS** 

[0 0 16] Sfc;©± 5CH u^XW«r*uvX, 
iEuyX, iEUVXT-^-r^r tT'^i^g^^ 
2 u^Xi¥ft»c/j:5±5»wb, j£^{DJr*5ttsmi ^ 
Xj|t$2 u^X»«?±AMIWS:fi<«i5-^i-<**J: 

2 uvXgpSrStfcO^U^Xi: 1 tJcOjEl^Xic-TS £ 

X— *^K±5£ifeg<a£tbS:/h$< LT^ 
5. ^LTttfKfi^J; 51-^3 u^XI^SriHS-rsr tT* 

t^tiir^t), ^4 is^xmr-mmzitriz^ s<v? 
[ooi7] $ b\z.nm<r>Z. o\zlWW s po^d^St^ 
^SrXJj' h boo, &®<aHSgtpib£T / >&:< L-TV^o 

v\ ^^tsrt-^ iU/hM-fbSrEIUooiSv^X— A 

[0018] *$§WTi4, »±«?«J«Sr»ffl-r 5 w 
i 9 SV>X- Ait «r fefe#«¥X y Xa<7»\5 ± 
5.7iSvv<-y^7^--X7^5r^{¥:boo. *#»ci!5tt«B 
•ffcSrElofcX— AuyXSri^Utv>5. 

[0 0 19] #K35#5£ (1) ~ (3) OSftftt&SSfe 
^O^Ttft^-rSo 

40 [0 0 2 0] (1) ttui 2 u-^^commtuzm 

-rSfcW-C-fet), 4*fc**»1RttSr*i-SU'>'Xtf3JB*f 
TjKSH-S tWT-fo^o (1) «TI»Srtt*.rJB 

1 2 i^XwEUf^SrSK-rSi. M^ffiS^T*^® 

[00 2 1 ] (2) 14^1 2 u->-XcoX/7^.*tco 

so *&w<o£ b itmttntkisxeme*-** ^vx-eimi 



(4) 



ift? 2®.?*^? hjucDVk&tfm-^teZv #=#5£ = 
(2) ©TPfiSrSxTT-y^gCv d < ft 5 iSit 

[0022] (3) (4*3 u^xmkm* ^>X 

3£#S< LTASftft^ffiSrlfc^Sfcfcwfcro-?* 
5. TPS£®*:T*3 u^X#©*MKraiaMS< ft* £ 

f&©*tIE2JSEJ8i:ft-5o 

<ftofc!K MS4uvX#o»»**s*:#<*DX-5 
©££SE«asiKft5i:*3 u^><W*»blttai-53tJK 

t*ft<45f©BW ! 4C5. *5>fcJMEflFJtC*>D 

(1) ~ (3) ©*«J6HS:?Jc©*a<ia!)ti-«©**& 
V\> 
[00 2 3] 

0. 98<f 12/FK1. 30-- (la) 
8 1. 0< v 1 2 - (2 a) 

2. 00<F3/F4<3. 50 — (3a) 

[0 0 2 4] ft, *J§i©D77*-*^©X-Al' 

[0 0 2 5] CM)«E*3Wl'X#tt«W*ro£»«fc 

[00 2 6] (7-2) itfJlE* 3 U ^XS^&tMRflKlK <9 £ 
*U 0BR»M4Jf5 2 uvXWMsitfJfU \<-i/Xm<o%M 

[0 0 2 7] (7-3)^(OJ£^«S^*5»t5«^:ffilStSrF * 
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cw. !EA*H«»t5«3 U^XS¥i:*4 U>-X£¥£w« 
»5*-&«5l*0|iBIHSr D 4 w t -ti> t £ . 
[0028] 

1&2] 

0. 8 0<D4w/7 (FwXF t) <1. 2 0- (4) 
5. 50<|F1/F2l<6. 50 -<S) 
-0. 48<F2/V (FwXF t ) <- 0. 38— (6) 

[0 0 2 9] fc3*#«r«E-t-5C 

[0 0 3 0] *fl=5*S (4) J4X-5! >-7\^&0&m$£W} 

ft 9 rt^tf 55I> u^X^((si**gWlsL»*U< 
ftv\ 

[003 1 ] 3M*5£ (5) 14*1 UvXi¥i;*2 U-^X 

■CA»43t*(4IBSrJl««ri-Sfc«>©t>WT?*>5. TPS 5: 

»©JISj<MEfiifl**E< ft? <b* 2 U>X»©^tb4^it7C 
U U^X^g-^ffH^Sr/hS-ft-f-S^^BIffit-ftSo 
SfcHaWKft*-C«>S54 uvX»©»»*jSi*# < ft 9 

x— 5 i/y&f<D<®M(D%imfr*.% < ft 5 tv^ofcp^st 

jEi-5it*ffl«fcft*. 

[00 3 2] ( 6 ) 14* 2 U VX»©«^KBt»C 

Bg-rSt>©T*fc?„ TPSSr®^-C*2 U^X3¥©«,£EE 
f8t*SM< ft? i'tyy^- /Ufp^TX^— \Z*£ < ft 
9, «®©eiix4?©itXS*3E!JSSSHwft5 0 3glwTPS£ 

pco^tbs^ts ajtr^aa** * < ft 9 -t- ? t v ■> 5 ibijs 

[0 0 3 3] S&fciR3e*tjE«r&#»w-t-5KW:*#a; 
(4) ~ (6) oSkfflDBHSrJfeWftKKJti-S 

[00 34] 
[&3] 



0. 9 0<D4w/V (FwX 
5. 7 0< I F 1/F2 I <6. 



-0. 4 5<F2/V (FwXF 

[00 3 5] (7^0* i U^X#©«E.6ggraSrF i , fltf 
IE* 2 U^XptpWA^^XoW^cOffl^T^OSp^ffi^ 
N A 2 , £3R©j£a»fcHit*<0«jSffi**#*Fw, 
F t t Lfc t # , 

[00 36] 

[»4] 

SO 



Ft) <1. 0 0— <4 a) 
4 0 - (5 a) 

TT<-0. 4 0— (6 a) 



0. 

l . 



9 5<F4/V (FwXF t) <2. 
7 5<NA2<1. 8 9 



0 0- 



(7) 
(8) 



[0 0 3 7] ftsaM+SrSS-TSr tT'foZ* 
[00 38] 4kWy£ (7) 14*4 l/yX»©»jftSli: 
K-r-5t>©T-fo? 0 ±.PS£riS;tSi:*4 i^XSM^Si 



-4- 



7 

[00 3 9] -*#5& (8) lifg2uvX3£* <£>Ai^X 

ffl'ftSr^i-'S r. i: ^BJffitC^S. 
[0040] ^> (7) , (8) (DSfcffiSSfflSrJ* 

[004 1] 
[&5] 

1. 10<F4W (FwXFt) <1. 50- (7a) 
1. 80<NA2<1. 89 •" (8a) 

[00 4 2] (7-*)»(*«J:9mteJB2#L2«:*{MB 

XSii[ai«7)Al'>'^ jEju^Xffi^ifbffiiOiEU-vX, 
■* bT*(*:fl!lfcDflffi*:l*lW-fcA u-^XJ: •? *jBfe-T5 r t 

> X3£ <D'hmt «r H o T ^ 5 . l£ fc^g'tr £ 5 £,i&M<£> 

[00 4 3] C7-6)*flE«J:9JH»cJB3*L 3 Sr«#ff 
\z Dflffi £ Ip] »t tz A i" ^X t M U >XI <75 je u i-'X 

&ffiJH3ife0iJ 1 
f =1 -22. 05 Fno=1 . 65~3. 04 



R 1= 


16.126 


D 1= 


0. 40 


R 2= 


9. 692 


D 2= 


0. 35 


R 3= 


15. 330 


D 3= 


1.15 


R 4= 


-31.987 


D 4= 


0. 05 


R 5= 


7.259 


D 5= 


1.07 


R 6= 


43. 668 


D 6= 




R 7= 


12. 089 


D 7= 


0.17 


R 8= 


1.720 


D 8= 


0. 78 


R 9= 


-5. 331 


D 9= 


0. 17 


R10= 


81.961 


D10= 


0. 12 


R1 1= 


3. 496 


D11= 


0. 65 


R12= 


-10. 852 


D12= 


0. 15 


R13= 


6. 959 


D13= 


pj^ 


R14= 




D14= 


R15= 


-4. 562 


D15= 


0. 20 


R16= 


-21. 590 


016= 


0. 05 


R17= 


12.210 


D17= 


0. 75 


R18= 


-4.614 


D18= 


pj^ 


R19= 


5. 935 


D19= 


0. 62 


R20= 


-17. 925 


D20= 


0. 30 


R21= 


11.615 


D21= 


0. 20 
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[0 0 4 4] (7-7)»4WS:WU>'XffidSiaffi(OiEU>' 

[00 45] ftK**W^**(ia6«S:*i"o 
[0046] &mzi&W\zts\,*XR i ttWWHJ: 9 Mfc 
iiSB^)l/yXI^ft?m D i l±«MttR0± i 
#BOU^XfffcJ;tf£«MPH, Niivi 

[004 7] #«SOfc«fc*5t*T. **^^3o^ uyX 
[0 0 4 8] *#B5»«tt3t*fc*rRjfcX*fc, }fcW<!:8E 

a, k, b, c, d, E&&*ftj*m&ikbvitbi<. 

[004 9] 
[*6] 

X= — +AH a +BH * +-CH 8 +DH 8 +EH 1 0 

-(l-f-K)(H/R) 8 

[0 0 5 0] 4^St^LTV^ 0 r e -oxj tt 

[00 5 1] 



2<o=63.0° -3.2° 

N 1=1.846660 v 1=23.8 

N 2=1.455999 v 2=90.3 

N 3=1.603112 v 3=60.6 

N 4=1.882997 v 4=40.8 

N 5=1.882997 v 5=40.8 

N 6=1.846660 v 6=23.8 

N 7=1.804000 v 7=46.6 



N 8=1.696797 v 8=55.5 

N 9=1.583126 v 9=59.4 

N10=1. 583126 v 10=59. 4 

N1 1=1. 846660 v 11=23. 8 
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R22= 4.212 


D22= 


0. 95 


N12=1. 


487490 


v 12=70. 2 


R23= -7.023 


D23= 


0. 75 








R24= oo 


D24= 


0. 95 


N13=1. 


516330 


v 13=64.1 


R25= °° 


D25= 


3.50 


N14=1. 


589130 


v14=61.2 


R26= oo 














1.00 


4. 83 


22.05 


















D6 


0.20 


6. 23 


9.07 






D13 


9. 19 


3.16 


0.33 






D18 


4.29 


3.10 


4.47 







R17 k=1.85796e*01 

B=-3. 87345e-03 C=-1 . 26374e-04 D=2. 06665e-05 E=-4. 35282e-06 

F=-8. 38294e-08 
R19 k=8.06182e-01 

B=-2.41262e-03 C=-1 . 07907e-O5 D=3. 15906e-06 E=-9. 05328e-07 



mmmzM 2 

f=1~21.03 Fno=1.65~2.82 2 co =64. 3° ~3.4" 



R 1= 


15. 334 


D 1= 


0. 40 


N 1=1. 


846660 


V 


1=23.8 


R 2= 


9.338 


D 2= 


0.42 










R 3= 


15. 264 


D 3= 


1.23 


N 2=1. 


433870 


V 


2=95. 1 


R 4= 


-32. 556 


D 4= 


0. 05 










R 5= 


7.338 


D 5= 


1.28 


N 3=1. 


603112 


V 


3=60.6 


R 6= 


57. 435 


D 6= 


pj^ 










R 7= 


7.620 


D 7= 


0. 18 


N 4=1. 


882997 


V 


4=40.8 


R 8= 


1.616 


D 8= 


0. 84 










R 9= 


-5.312 


D 9= 


0.18 


N 5=1. 


882997 


V 


5=40.8 


R10= 


15. 461 


D10= 


0.13 










R11= 


3. 635 


D1 1 = 


0. 62 


N 6=1. 


846660 


V 


6=23. 8 


R12= 


-6. 705 


D12= 


0.15 


N 7=1. 


834807 


V 


7=42.7 


R13= 


11.245 


D13= 


pj^ 










R14= 




D14= 0.87 










R15= 


9. 995 


D15= 


0.21 


N 8=1. 


712995 


V 


8=53. 9 


R16= 


3. 956 


D16= 


0. 77 


N 9=1. 


583126 


V 


9=59. 4 


R17= 


-19. 890 


D17= 


pj^ 










R18= 


5. 567 


D18= 


0. 62 


N10=1. 


583126 


V 


10=59.4 


R19= 


12. 846 


D19= 


0. 38 










R20= 


15.721 


D20= 


0.18 


Ml 1=1- 


846660 


V 


11=23.8 


R21= 


4. 458 


D21= 


0. 85 


N12=1. 


487490 


V 


12=70.2 


R22= 


-5. 808 


D22= 


0. 77 










R23= 


oo 


D23= 


0. 97 


N13=1. 


516330 


V 


13=64. 1 


R24= 


oo 


D24= 


3.59 


N14=1. 


589130 


V 


14=61.2 


R25= 


oo 

VJftjftSB 


1.00 


4. 72 


21.03 









D6 0.21 6.16 8.96 
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